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(57) ABSTRACT 
A terminal device and a relay node selection method of the 
terminal device are described. The terminal device may 
sequentially compare a threshold value and an output signal 
to noise ratio (SNR) of a plurality of relay nodes based on a set 
test order, and select a relay node having an output SNR 
greater than the threshold value as a relay node to perform a 
cooperative communication. 
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TERMINAL DEVICE AND RELAY NODE 
SELECTION METHOD OF TERMINAL 

DEVICE 

CROSS-REFERENCE TO RELATED 

APPLICATION(S) 

This application claims the bene?t under 35 U.S.C. §119 
(a) of a Korean Patent Application No. 10-2009-0022661, 
?led on Mar. 17, 2009, in the Korean Intellectual Property 
O?ice, the entire disclosure of which is incorporated herein 
by reference for all purposes. 

BACKGROUND 

1. Field 

The following description relates to a terminal device and 
a relay node selection method of the terminal device. 

2. Description of the Related Art 

Recently, a cooperative diversity system based on a distrib 
uted space-time coding (DSTC) to provide a spatial diversity 
gain in a wireless network has become the focus of attention. 

Networking theories associated with a communication 
environment where a plurality of transmitting/receiving 
devices exists have been proposed since the early 1990s. As a 
variety of wireless network environments has been practi 
cally developed, networking theories for particular applica 
tions have been embodied. 

A DSTC-based cooperative diversity system may have a 
superior link performance among nodes. Accordingly, DSTC 
schemes using spatial diversity based on an alamouti space 
time block code have been proposed. However, since such 
schemes may use a plurality of nodes between a source node 
and a destination node as relay nodes, system complexity may 
increase. Here, the source node may transmit data and the 
destination node may receive the data. 

Another relay transmission system which may select an 
optimum relay node from a plurality of relay nodes to enable 
a source node and a destination node to perform communi 
cation through an optimum channel has been proposed. How 
ever, while such a relay transmission system may prevent 
excessive power consumption and provide a diversity gain, 
since a channel state between each relay node and a source 
node and a channel state between each relay node and a 
destination node are measured to select a relay node, system 
complexity may increase. 

SUMMARY 

In one general aspect, a terminal device includes an order 
setting unit to set a test order of a plurality of relay nodes, a 
measurement unit to measure an output signal to noise ratio 
(SNR) of a leading relay node from among the plurality of 
relay nodes based on the test order, and a selection unit to 
compare the output SNR and a threshold value, and select the 
leading relay node as a relay node to perform a cooperative 
communication in response to the output SNR being greater 
than the threshold value. The measurement unit may measure 
an output SNR of a subsequent relay node based on the test 
order in response to the output SNR of the leading relay node 
being equal to or less than the threshold value, and the selec 
tion unit may compare the output SNR of the sub sequent relay 
node and the threshold value and selects the subsequent relay 
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2 
node as the relay node to perform the cooperative communi 
cation in response to the output SNR of the subsequent relay 
node being greater than the threshold value. 
The threshold value may be a maximum constellation siZe. 
The selection unit may select a relay node having a maxi 

mum output SNR from among the plurality of relay nodes, as 
the relay node to perform the cooperative communication, in 
response to a relay node having an output SNR greater than 
the maximum constellation siZe not existing among the plu 
rality of relay nodes. 

In response to a relay node having an output SNR greater 
than the maximum constellation siZe not existing among the 
plurality of relay nodes, the selection unit may compare a 
minimum constellation siZe and a maximum output SNR 
from among a plurality of output SNRs of the plurality of 
relay nodes, and discontinue communication in response to 
the maximum output SNR being equal to or less than the 
minimum constellation siZe. 
The threshold value may be a minimum constellation siZe. 
The selection unit may discontinue communication in 

response to a relay node having an output SNR greater than 
the minimum constellation siZe not existing among the plu 
rality of relay nodes. 

In another general aspect, a relay node selection method of 
a terminal device, includes setting a test order of a plurality of 
relay nodes, measuring an output SNR of a leading relay node 
from among the plurality of relay nodes based on the test 
order, comparing the output SNR and a threshold value, and 
determining whether the output SNR is greater than the 
threshold value, selecting the leading relay node as a relay 
node to perform a cooperative communication in response to 
the output SNR being greater than the threshold value, and in 
response to the output SNR being equal to or less than the 
threshold value: measuring an output SNR of a subsequent 
relay node based on the test order; comparing the output SNR 
of the subsequent relay node and the threshold value, and 
determining whether the output SNR of the sub sequent relay 
node is greater than the threshold value; and selecting the 
subsequent relay node as the relay node to perform the coop 
erative communication in response to the output SNR of the 
subsequent relay node being greater than the threshold value. 
The threshold value may be a maximum constellation siZe. 
The relay node selection method may further include 

selecting a relay node having a maximum output SNR from 
among the plurality of relay nodes, as the relay node to 
perform the cooperative communication, in response to a 
relay node having an output SNR greater than the maximum 
constellation siZe not existing among the plurality of relay 
nodes. 
The relay node selection method may further include, in 

response to a relay node having an output SNR greater than 
the maximum constellation siZe not existing among the plu 
rality of relay nodes, comparing a minimum constellation siZe 
and a maximum output SNR from among a plurality of output 
SNRs of the plurality of relay nodes, and discontinuing com 
munication in response to the maximum output SNR being 
equal to or less than the minimum constellation siZe. 
The threshold value may be a minimum constellation siZe. 
The relay node selection method may further include dis 

continuing communication in response to a relay node having 
an output SNR greater than the minimum constellation siZe 
not existing among the plurality of relay nodes. 

Other features and aspects will be apparent from the fol 
lowing detailed description, the drawings, and the claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram illustrating an exemplary communica 
tion system. 

FIG. 2 is a block diagram illustrating an exemplary termi 
nal device. 

FIG. 3 is a ?owchart illustrating an exemplary relay node 
selection method of a terminal device. 

Throughout the draWings and the detailed description, 
unless otherWise described, the same draWing reference 
numerals Will be understood to refer to the same elements, 
features, and structures. The relative siZe and depiction of 
these elements may be exaggerated for clarity, illustration, 
and convenience. 

DETAILED DESCRIPTION 

The folloWing detailed description is provided to assist the 
reader in gaining a comprehensive understanding of the 
media, apparatuses, methods and/ or systems described 
herein. Accordingly, various changes, modi?cations, and 
equivalents of the systems, methods, apparatuses and/or 
media described herein Will be suggested to those of ordinary 
skill in the art. Also, descriptions of Well-known functions 
and constructions may be omitted for increased clarity and 
conciseness. 

In a cooperative communication system, a terminal device 
may con?rm channel state information of a plurality of relay 
nodes, and select a relay node having an optimum channel 
state from the plurality of relay nodes as a relay node to 
perform a cooperative communication, based on the channel 
state information. 

That is, the terminal device may con?rm all the channel 
state information of the plurality of relay nodes to select the 
relay node to perform a cooperative communication. 

In the above-described relay node selection method, since 
the terminal device con?rms all the channel state information 
of the plurality of relay nodes, system complexity due to a 
load caused by channel measurements and also due to poWer 
consumption, may increase. 

Accordingly, a terminal device is provided that may 
sequentially con?rm channel state information of a plurality 
of relay nodes in a cooperative communication system, and 
select a relay node having a channel state equal to or greater 
than a threshold value. 

Hereinafter, such a terminal device is further described 
With reference to FIGS. 1 and 2. 

FIG. 1 illustrates an exemplary communication system 
having a source node 110, a plurality ofrelay nodes 121, 122, 
123, and 124, and a terminal device 130. 

Here, the source node 110 may indicate a device transmit 
ting data. The source node 110 may transmit the data to the 
terminal device 130 and each of the plurality of relay nodes 
121, 122, 123, and 124. The source node 110 may perform a 
communication With the terminal device 130 through a chan 
nel had betWeen the source node 110 and the terminal device 
130. Also, the source node 110 may perform a communica 
tion With each of the plurality of relay nodes 121, 122, 123, 
and 124 through each channel hs, 1, hs,2, hs,3, . . . , hS>L betWeen 
the source node 110 and each of the plurality of relay nodes 
121, 122, 123, and 124. 
Each ofthe plurality ofrelay nodes 121, 122, 123, and 124 

may perform a relaying function through the channels hsq, 
hsg, hs,3, . . . , hS>L and channels hLd, had, hid, . . . , hhd 
betWeen the terminal device 130 and each of the plurality of 
relay nodes 121, 122, 123, and 124. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
The terminal device 130 may receive the data, and select a 

relay node to perform a cooperative communication from the 
plurality of relay nodes 121, 122, 123, and 124. Also, the 
terminal device 130 may combine information transmitted 
from the source node 110 and the selected relay node, and 
modulate the data. 
As an example, a communication system may perform 

communication using an adaptive modulation scheme. 
Also, a communication system may perform communica 

tion using tWo time slots. In a ?rst time slot, the source node 
110 may transmit information to the terminal device 130 and 
the plurality of relay nodes 121, 122, 123, and 124. In a 
second time slot, only a relay node selected by the terminal 
device 130 may transmit information to the terminal device 
130. Also, the terminal device 130 may obtain ?nal data using 
a maximum ratio combining (MRC) scheme to maximiZe 
information obtained during the tWo time slots. 
A method Where the terminal device 130 selects the relay 

node to perform a cooperative communication from the plu 
rality of relay nodes 121, 122, 123, and 124 Will be further 
explained With tWo exemplary implementations. According 
to one exemplary implementation, a relay node selection 
method of the terminal device 130 may achieve a maximum 
spectral e?iciency. According to another exemplary imple 
mentation, a relay node selection method of the terminal 
device 130 may correspond to a minimum relay probing 
scheme. 

Referring to FIG. 1, an exemplary replay node selection 
method to achieve maximum spectral ef?ciency is further 
described beloW. 
A source node 110 may transmit a pilot symbol to a termi 

nal device 130 and a plurality of relay nodes 121, 122, 123, 
and 124 to measure a channel state during a guard period. 

Also, the terminal device 130 may set a test order With 
respect to the plurality of relay nodes 121, 122, 123, and 124, 
and sequentially measure an output signal to noise ratio 
(SNR) of each of the plurality of relay nodes 121, 122, 123, 
and 124 based on the set test order. 

In this case, an output SNR that the terminal device 130 
may obtain through an ith relay node from the plurality of 
relay nodes 121, 122, 123, and 124 may be represented by the 
folloWing Equation 1: 

Here, NO may denote a noise distribution value. 
Hereinafter, an operation Where the terminal device 130 

selects the relay node to perform a cooperative communica 
tion is further described. 
As an illustration, it may be assumed that the terminal 

device 130 sets the test order in an order from the relay node 
(1) 121, the relay node (2) 122, the relay node (3) 123, and the 
like With respect to the plurality of relay nodes 121, 122, 123, 
and 124. 
The terminal device 130 may measure the output SNR 

represented in Equation 1 With respect to the relay node (1) 
121, hereinafter, referred to as “?rst output SNR.” Also, the 
terminal device 130 may compare the measured ?rst output 
SNR and a maximum constellation siZe. 
When the measured ?rst output SNR is greater than the 

maximum constellation siZe, the terminal device 130 may 
select the relay node (1) 121 as the relay node to perform the 
cooperative communication. 
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However, When the measured ?rst output SNR is equal to 
or less than the maximum constellation siZe, the terminal 
device 130 may measure an output SNR of the relay node (2) 
122, hereinafter, referred to as “second output SNR,” and 
compare the measured second output SNR and the maximum 
constellation siZe. 
When the measured second output SNR is greater than the 

maximum constellation siZe, the terminal device 130 may 
select the relay node (2) 122 as the relay node to perform the 
cooperative communication. 

HoWever, When the measured second output SNR is equal 
to or less than the maximum constellation siZe, the terminal 
device 130 may measure an output SNR of the relay node (3) 
123, hereinafter, referred to as “third output SNR,” and com 
pare the measured third output SNR and the maximum con 
stellation siZe. 
When the measured third output SNR is greater than the 

maximum constellation siZe, the terminal device 130 may 
select the relay node (3) 123 as the relay node to perform 
cooperative communication. 

HoWever, When even the measured third output SNR is 
equal to or less than the maximum constellation siZe, the 
terminal device 130 may measure an output SNR of a relay 
node subsequent to the relay node (3) 123 based on the test 
order, and compare the measured output SNR and the maxi 
mum constellation siZe. 

That is, the terminal device 130 may set the test order With 
respect to the plurality of relay nodes 121, 122, 123, and 124, 
and sequentially compare the maximum constellation siZe 
and the output SNR of each of the plurality of relay nodes 121, 
122, 123, and 124 based on the set test order. 
The terminal device 130 may sequentially measure the 

output SNR of each of the plurality of relay nodes 121, 122, 
123, and 124. HoWever, When an output SNR of a currently 
compared relay node is greater than the maximum constella 
tion siZe, the terminal device 130 may select the currently 
compared relay node Without measuring output SNRs of the 
remaining relay nodes. Accordingly, the terminal device 130 
may not measure the output SNRs of all the relay nodes 121, 
122, 123, and 124 to select the relay node to perform the 
cooperative communication. 

Accordingly, the above described exemplary method and 
terminal device 130 may reduce the system complexity When 
selecting the relay node to perform the cooperative commu 
nication. 

Also, the terminal device 130 may compare the maximum 
constellation siZe and the output SNR of each of the plurality 
ofrelay nodes 121, 122, 123, and 124, and select a relay node 
having an output SNR greater than the maximum constella 
tion siZe as the relay node to perform the cooperative com 
munication. 

Accordingly, a maximum spectral ef?ciency may be 
obtained. 
When the terminal device 130 sequentially compares the 

maximum constellation siZe and the output SNR of each of 
the plurality ofrelay nodes 121, 122, 123, and 124, and selects 
a single relay node, the source node 110 may modulate data 
depending on the maximum constellation siZe and transmit 
the data to the terminal device 130 and the selected single 
relay node. 
When the relay node having the output SNR greater than 

the maximum constellation siZe does not exist as a result of 
comparing the maximum constellation siZe With the output 
SNR ofeach ofthe plurality ofrelay nodes 121, 122, 123, and 
124, the terminal device 130 may compare the output SNRs of 
the plurality of relay nodes 121, 122, 123, and 124 to each 
other. Here, the output SNRs of the plurality of relay nodes 
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6 
121, 122, 123, and 124 have been measured during the com 
paring operation With respect to the maximum constellation 
siZe. The terminal device 130 may select a relay node having 
the maximum output SNR from among the plurality of relay 
nodes 121,122, 123, and 124, as the relay node to perform the 
cooperative communication. 

In this case, the terminal device 130 may compare the 
selected maximum output SNR and a minimum constellation 
siZe. When the selected maximum output SNR is equal to or 
less than the minimum constellation siZe, the terminal device 
130 may not perform the communication. That is, the selected 
maximum output SNR being equal to or less than the mini 
mum constellation siZe may indicate that a channel state of 
the plurality ofrelay nodes 121, 122, 123, and 124 are unsuit 
able. Accordingly, the terminal device 130 may not perform 
the communication, Which may be referred to as an outage. 
When the selected maximum output SNR is greater than 

the minimum constellation siZe, the source node 110 may 
determine an appropriate constellation siZe based on the 
maximum output SNR, and modulate data depending on the 
determined constellation siZe. Thereafter, the source node 
110 may transmit the modulated data to the terminal device 
130 and the relay node having the maximum output SNR. 

For example, When an output SNR of the relay node (2) 122 
from among the plurality of relay nodes 121, 122, 123, and 
124 is measured as the maximum output SNR, the terminal 
device 130 may compare the output SNR of the relay node (2) 
122 and the minimum constellation siZe. 
When the output SNR of the relay node (2) 122 is greater 

than the minimum constellation siZe, the terminal device 130 
may select the relay node (2) 122 as the relay node to perform 
the cooperative communication. 

Also, the source node 110 may determine an appropriate 
constellation siZe based on the output SNR of the relay node 
(2) 122, and modulate data depending on the determined 
constellation siZe. Thereafter, the source node 110 may trans 
mit the modulated data to the terminal device 130 and the 
relay node (2) 122. 

HoWever, the output SNR of the relay node (2) 122 being 
equal to or less than the minimum constellation siZe may 
indicate that the channel state of the plurality of relay nodes 
121, 122, 123, and 124 are unsuitable. Accordingly, the ter 
minal device 130 may not perform the communication. 
The exemplary implementation described above may be 

referred to as a maximum spectral ef?ciency scheme 
(MSES), since the maximum spectral e?iciency may be 
obtained by sequentially comparing the maximum constella 
tion siZe and the output SNR of each of the plurality of relay 
nodes 121, 122, 123, and 124. 

Referring to FIG. 1, another exemplary replay node selec 
tion method for minimum relay probing is further described 
beloW. 
A terminal device 130 may sequentially measure an output 

SNR of each of a plurality of relay nodes 121, 122, 123, and 
124, and compare a predetermined threshold value With the 
output SNR to select a relay node having an output SNR 
greater than the threshold value as a relay node to perform a 
cooperative communication. 

HoWever, in this implementation, the output SNR of each 
ofthe plurality ofrelay nodes 121, 122, 123, and 124 may be 
sequentially compared With a minimum constellation siZe, as 
opposed to a maximum constellation siZe. 
As an illustration, it may be assumed that the terminal 

device 130 sets a test order in an order from the relay node (1) 
121, the relay node (2) 122, the relay node (3) 123, and the 
like, With respect to the plurality of relay nodes 121, 122, 123, 
and 124. 
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The terminal device 130 may measure the output SNR as 
represented in Equation 1 With respect to the relay node (1) 
121, referred to as “?rst output SNR,” and compare the mea 
sured ?rst output SNR and the minimum constellation siZe. 
When the measured ?rst output SNR is greater than the 

minimum constellation siZe, the terminal device 130 may 
select the relay node (1) 121 as the relay node to perform the 
cooperative communication. 

HoWever, When the measured ?rst output SNR is equal to 
or less than the minimum constellation siZe, the terminal 
device 130 may measure an output SNR of the relay node (2) 
122, referred to as “second output SNR,” and compare the 
measured second output SNR and the minimum constellation 
size. 

When the measured second output SNR is greater than the 
minimum constellation siZe, the terminal device 130 may 
select the relay node (2) 122 as the relay node to perform the 
cooperative communication. 

HoWever, When the measured second output SNR is equal 
to or less than the minimum constellation siZe, the terminal 
device 130 may measure an output SNR of the relay node (3) 
123, referred to as “third output SNR,” and compare the 
measured third output SNR and the minimum constellation 
size. 

When the measured third output SNR is greater than the 
minimum constellation siZe, the terminal device 130 may 
select the relay node (3) 123 as the relay node to perform the 
cooperative communication. 

HoWever, When even the measured third output SNR is 
equal to or less than the minimum constellation siZe, the 
terminal device 130 may measure an output SNR of a relay 
node subsequent to the relay node (3) 123 based on the test 
order, and compare the measured output SNR and the mini 
mum constellation siZe. 

That is, the terminal device 130 may set the test order With 
respect to the plurality of relay nodes 121, 122, 123, and 124, 
and sequentially compare the minimum constellation siZe and 
the output SNR of each of the plurality of relay nodes 121, 
122, 123, and 124 based on the set test order. 
The terminal device 130 may sequentially measure the 

output SNR of each of the plurality of relay nodes 121, 122, 
123, and 124. Accordingly, When an output SNR of a cur 
rently compared relay node is greater than the minimum 
constellation siZe, the terminal device 130 may select the 
currently compared relay node Without measuring output 
SNRs of the remaining relay nodes. Thus, the terminal device 
130 may not measure the output SNRs of all the relay nodes 
121, 122, 123, and 124 to select the relay node to perform the 
cooperative communication. 

Accordingly, system complexity may be reduced When 
selecting the relay node to perform the cooperative commu 
nication. 

Also, the terminal device 130 may compare the output 
SNR ofeach ofthe plurality ofrelay nodes 121, 122, 123, and 
124 With the minimum constellation siZe, Which may be a 
minimum condition to perform the cooperative communica 
tion, and thus a number of relay probing operations for a relay 
node selection may be minimized. 
When the terminal device 130 sequentially compares the 

minimum constellation siZe With the output SNR of each of 
the plurality ofrelay nodes 121, 122, 123, and 124, and selects 
a single relay node, the source node 110 may modulate data 
depending on the minimum constellation siZe and transmit 
the data to the terminal device 130 and the selected single 
relay node. 
When a relay node having an output SNR greater than the 

minimum constellation siZe does not exist as a result of com 
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8 
paring the minimum constellation siZe and the output SNR of 
each of the plurality of relay nodes 121, 122, 123, and 124, the 
terminal device 130 may not perform the communication. 
That is, When a relay node having an output SNR greater than 
the minimum constellation siZe does not exist, this may indi 
cate that a channel state of the relay nodes 121, 122, 123, and 
124 are unsuitable. Accordingly, the terminal device 130 may 
not perform the communication, Which may be referred to as 
an outage. 

Another exemplary implementation described above may 
be referred to as a minimum relay probing scheme (MRPS), 
since a relay node probing operation may be minimiZed by 
sequentially comparing the minimum constellation siZe and 
the output SNR of each of the plurality of relay nodes 121, 
122, 123, and 124. 

FIG. 2 illustrates an exemplary terminal device 210 that 
may perform the exemplary method(s) described above. The 
terminal device 210 includes an order setting unit 211, a 
measurement unit 212, and a selection unit 213. 

The order setting unit 211 may set a test order of a plurality 
of relay nodes. 
The measurement unit 212 may measure an output SNR of 

a leading relay node from among the plurality of relay nodes 
based on the test order. 
The selection unit 213 may compare the output SNR and a 

threshold value. When the output SNR is greater than the 
threshold value, the selection unit 213 may select the leading 
relay node as a relay node to perform a cooperative commu 
nication. 

HoWever, When the output SNR is equal to or less than the 
threshold value, the measurement unit 212 may measure an 
output SNR of a subsequent relay node based on the test 
order. 
The output SNR of the subsequent relay node may be 

compared With the threshold value, and When the output SNR 
of the subsequent relay node is greater than the threshold 
value, the subsequent relay node may be selected as the relay 
node to perform the cooperative communication. 

For example, the threshold value may be a maximum con 
stellation siZe. 

In this case, When a relay node having an output SNR 
greater than the maximum constellation siZe does not exist 
among the plurality of relay nodes, the selection unit 213 may 
select a relay node having a maximum output SNR from 
among the plurality of relay nodes, as the relay node to 
perform the cooperative communication. 

Also, When the relay node having the output SNR greater 
than the maximum constellation siZe does not exist among the 
plurality of relay nodes, the selection unit 213 may compare 
a minimum constellation siZe and the maximum output SNR. 
When the maximum output SNR is equal to or less than the 
minimum constellation siZe, the selection unit 213 may dis 
continue communication of the terminal device 210. 
As another example, the threshold value may be a mini 

mum constellation siZe. 
In this case, When a relay node having an output SNR 

greater than the minimum constellation siZe does not exist 
among the plurality of relay nodes, the selection unit 213 may 
discontinue the communication of the terminal device 210. 

FIG. 3 shoWs a ?owchart illustrating an exemplary relay 
node selection method of a terminal device. For example, 
With reference to FIG. 1, the terminal device 210 of FIG. 2 
may perform the method. 

In operation S310, a test order of a plurality of relay nodes 
is set. 
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In operation S320, an output SNR of a leading relay node 
from among the plurality of relay nodes is measured based on 
the test order. 

In operation S330, the output SNR and a threshold value is 
compared, and it is determined Whether the output SNR is 
greater than the threshold value. 
When it is determined that the output SNR is greater than 

the threshold value in operation S330, the leading relay node 
is selected as a relay node to perform a cooperative commu 
nication in operation S340. 
When it is determined that the output SNR is equal to or 

less than the threshold value in operation S330, an output 
SNR of the subsequent relay node is measured based on the 
test order in operation S350. 

In operation S360, the output SNR of the subsequent relay 
node and the threshold value is compared, and it is determined 
Whether the output SNR of the subsequent relay node is 
greater than the threshold value. 
When it is determined that the output SNR of the subse 

quent relay node is greater than the threshold value in opera 
tion S360, the subsequent relay node is selected as the relay 
node to perform the cooperative communication in operation 
S370. 

While FIG. 3 shoWs that the exemplary method ends fol 
loWing operation S360, it is understood that the method may 
include further operations to select a relay node as described 
above With reference to FIGS. 1 and 2. 

The threshold value may be the maximum constellation 
size. 

In this case, When a relay node having an output SNR 
greater than the maximum constellation siZe does not exist 
among the plurality of relay nodes, While not illustrated, an 
operation of selecting a relay node having a maximum output 
SNR from the plurality of relay nodes, as the relay node to 
perform the cooperative communication, may be further 
included after operation S360. 

Also, When the relay node having the output SNR greater 
than the maximum constellation siZe does not exist among the 
plurality of relay nodes, While not illustrated, an operation of 
comparing a minimum constellation siZe and the maximum 
output SNR from among the output SNRs of the plurality of 
relay nodes may be further included after operation S360. 
When the maximum output SNR is equal to or less than the 

minimum constellation siZe, While not illustrated, an opera 
tion of discontinuing the communication of the terminal 
device may be further included. 

The threshold value may be the minimum constellation 
size. 

In this case, When a relay node having an output SNR 
greater than the minimum constellation siZe does not exist 
among the plurality of relay nodes, While not illustrated, an 
operation of discontinuing the communication of the terminal 
device may be further included after operation S360. 

The above-described methods may be recorded, or ?xed in 
one or more computer-readable storage media that includes 
program instructions to be implemented by a computer to 
cause a processor to execute or perform the program instruc 
tions. The media may also include, independent or in combi 
nation With the program instructions, data ?les, data struc 
tures, and the like. Examples of computer-readable media 
may include magnetic media such as hard disks, ?oppy disks, 
and magnetic tape; optical media such as CD ROM disks and 
DVDs; magneto-optical media such as optical disks; and 
hardWare devices that are specially con?gured to store and 
perform program instructions, such as read-only memory 
(ROM), random access memory (RAM), ?ash memory, and 
the like Examples of program instructions include both 
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10 
machine code, such as produced by a compiler, and ?les 
containing higher level code that may be executed by the 
computer using an interpreter. The described hardWare 
devices may be con?gured to act as one or more softWare 
modules in order to perform the methods and/or operations 
described above, or vice versa. In addition, a computer-read 
able storage medium may be distributed among computer 
systems connected through a netWork and computer-readable 
codes or program instructions may be stored and executed in 
a decentraliZed manner. 

According to example(s) described above, a terminal 
device may sequentially con?rm channel state information of 
a plurality of relay nodes in a cooperative communication 
system, select a relay node having a channel state equal to or 
greater than a threshold value, or greater than the threshold 
value. 
As a non-exhaustive illustration only, the terminal device 

described herein may refer to mobile devices such as a cellu 
lar phone, a personal digital assistant (PDA), a digital camera, 
a portable game console, and an MP3 player, a portable/ 
personal multimedia player (PMP), a handheld e-book, a 
portable lab-top PC, a global positioning system (GPS) navi 
gation, and devices such as a desktop PC, a high de?nition 
television (HDTV), an optical disc player, a setup box, and 
the like capable of Wireless communication or netWork com 
munication consistent With that disclosed herein. 
A number of exemplary embodiments have been described 

above. Nevertheless, it Will be understood that various modi 
?cations may be made. For example, suitable results may be 
achieved if the described techniques are performed in a dif 
ferent order and/or if components in a described system, 
architecture, device, or circuit are combined in a different 
manner and/or replaced or supplemented by other compo 
nents or their equivalents. Accordingly, other implementa 
tions are Within the scope of the folloWing claims. 
What is claimed is: 
1. A terminal device, comprising: 
an order setting unit to set a test order of a plurality of relay 

nodes; 
a measurement unit to measure an output signal to noise 

ratio (SNR) of a leading relay node from among the 
plurality of relay nodes based on the test order; and 

a selection unit to compare the output SNR and a threshold 
value, and select the leading relay node as a relay node to 
perform a cooperative communication in response to the 
output SNR being greater than the threshold value, 

Wherein the measurement unit measures an output SNR of 
a subsequent relay node based on the test order in 
response to the output SNR of the leading relay node 
being equal to or less than the threshold value, and the 
selection unit compares the output SNR of the subse 
quent relay node and the threshold value and selects the 
subsequent relay node as the relay node to perform the 
cooperative communication in response to the output 
SNR of the subsequent relay node being greater than the 
threshold value; and 

Wherein in response to the relay node being selected, the 
remaining relay nodes are discontinued to be measured. 

2. The terminal device of claim 1, Wherein the threshold 
value is a maximum constellation siZe. 

3. The terminal device of claim 2, Wherein the selection 
unit selects a relay node having a maximum output SNR from 
among the plurality of relay nodes, as the relay node to 
perform the cooperative communication, in response to a 
relay node having an output SNR greater than the maximum 
constellation siZe not existing among the plurality of relay 
nodes. 
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4. The terminal device of claim 1, Wherein the threshold 
value is a minimum constellation siZe. 

5. The terminal device of claim 4, Wherein the selection 
unit discontinues communication in response to a relay node 
having an output SNR greater than the minimum constella 
tion siZe not existing among the plurality of relay nodes. 

6. A terminal device, comprising: 
an order setting unit to set a test order of a plurality of relay 

nodes; 
a measurement unit to measure an output signal to noise 

ratio (SNR) of a leading relay node from among the 
plurality of relay nodes based on the test order; and 

a selection unit to compare the output SNR and a threshold 
value, and select the leading relay node as a relay node to 
perform a cooperative communication in response to the 
output SNR being greater than the threshold value, 

Wherein the measurement unit measures an output SNR of 
a subsequent relay node based on the test order in 
response to the output SNR of the leading relay node 
being equal to or less than the threshold value, and the 
selection unit compares the output SNR of the subse 
quent relay node and the threshold value and selects the 
subsequent relay node as the relay node to perform the 
cooperative communication in response to the output 
SNR of the subsequent relay node being greater than the 
threshold value; 

Wherein the threshold value is a maximum constellation 
siZe; and 

Wherein, in response to a relay node having an output SNR 
greater than the maximum constellation siZe not existing 
among the plurality of relay nodes, the selection unit 
compares a minimum constellation siZe and a maximum 
output SNR from among a plurality of output SNRs of 
the plurality of relay nodes, and discontinues communi 
cation in response to the maximum output SNR being 
equal to or less than the minimum constellation siZe. 

7. A relay node selection method of a terminal device, the 
method comprising: 

setting a test order of a plurality of relay nodes; 
measuring an output SNR of a leading relay node from 
among the plurality of relay nodes based on the test 
order; 

comparing the output SNR and a threshold value, and 
determining Whether the output SNR is greater than the 
threshold value; 

selecting the leading relay node as a relay node to perform 
a cooperative communication in response to the output 
SNR being greater than the threshold value; and 

in response to the output SNR being equal to or less than 
the threshold value: 
measuring an output SNR of a subsequent relay node 

based on the test order; 
comparing the output SNR of the sub sequent relay node 

and the threshold value, and determining Whether the 
output SNR of the subsequent relay node is greater 
than the threshold value; and 

selecting the subsequent relay node as the relay node to 
perform the cooperative communication in response 
to the output SNR of the subsequent relay node being 
greater than the threshold value, 

Wherein the setting, the measuring, the comparing, the 
selecting, or any combination thereof is performed by a 
processor; and 

Wherein in response to the selecting of the leading relay 
node, the remaining relay nodes are discontinued to be 
measured. 
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8. The relay node selection method of claim 7, Wherein the 

threshold value is a maximum constellation siZe. 
9. The relay node selection method of claim 8, further 

comprising: 
selecting a relay node having a maximum output SNR from 
among the plurality of relay nodes, as the relay node to 
perform the cooperative communication, in response to 
a relay node having an output SNR greater than the 
maximum constellation siZe not existing among the plu 
rality of relay nodes. 

10. The relay node selection method of claim 7, Wherein 
the threshold value is a minimum constellation siZe. 

11. The relay node selection method of claim 10, further 
comprising: 

discontinuing communication in response to a relay node 
having an output SNR greater than the minimum con 
stellation siZe not existing among the plurality of relay 
nodes. 

12. A relay node selection method of a terminal device, the 
method comprising: 

setting a test order of a plurality of relay nodes; 
measuring an output SNR of a leading relay node from 
among the plurality of relay nodes based on the test 
order; 

comparing the output SNR and a threshold value, and 
determining Whether the output SNR is greater than the 
threshold value; 

selecting the leading relay node as a relay node to perform 
a cooperative communication in response to the output 
SNR being greater than the threshold value; and 

in response to the output SNR being equal to or less than 
the threshold value: 
measuring an output SNR of a subsequent relay node 

based on the test order; 
comparing the output SNR of the subsequent relay node 

and the threshold value, and determining Whether the 
output SNR of the subsequent relay node is greater 
than the threshold value; and 

selecting the subsequent relay node as the relay node to 
perform the cooperative communication in response 
to the output SNR of the subsequent relay node being 
greater than the threshold value; and 

in response to a relay node having an output SNR greater 
than the maximum constellation siZe not existing among 
the plurality of relay nodes: 
comparing a minimum constellation siZe and a maxi 
mum output SNR from among a plurality of output 
SNRs of the plurality of relay nodes; and discontinu 
ing communication in response to the maximum out 
put SNR being equal to or less than the minimum 
constellation siZe, Wherein the threshold value is a 
maximum constellation siZe, and the setting, the mea 
suring, the comparing, the selecting, or any combina 
tion thereof is performed by a processor. 

13. A non-transitory computer-readable storage medium 
storing a program to selecting a relay node, comprising 
instructions to cause a computer to: 

set a test order of a plurality of relay nodes; 
measure an output SNR of a leading relay node from 
among the plurality of relay nodes based on the test 
order; 

compare the output SNR and a threshold value, and deter 
mine Whether the output SNR is greater than the thresh 
old value; 

select the leading relay node as a relay node to perform 
cooperative communication in response to the output 
SNR being greater than the threshold value; and 
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in response to the output SNR being equal to or less than 
the threshold Value: 

measure an output SNR of a subsequent relay node 
based on the test order; 

compare the output SNR of the subsequent relay node 
and the threshold Value, and determine Whether the 
output SNR of the subsequent relay node is greater 
than the threshold Value; and 
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select the subsequent relay node as the relay node to 

perform the cooperative communication in response 
to the output SNR of the subsequent relay node being 
greater than the threshold Value, 

Wherein in response to the selection of the leading relay 
node, the remaining relay nodes are discontinued to be 
measured. 


